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1 
O.ur invention relates generally to improve- 
ments in control mechanisms for electrically 
driven air compressors or the like, and relates 
more particularly to an improved combined mag- 
netic and pressure actuated unloader for motor 
driven compressors. 
The primary object of the present invention 
is to provide improved control mechanism îor 
compressed air systems, which will effect auto- 
matic and positive unloading of the compressor 
not only when a predetermined maximum pres- 
sure has been attained in the system, but also in 
case of failure in compressor operation. 
As shown in United States Patent No. 2,193,126, 
dated March 12, 1940, if has heretofore been pro- 
posed fo provide a compressed air system which 
is supplied with air ai predetermined pressure 
by an electric motor driven compressor, with an 
unloading valve operable by a pressure actuated 
toggle switch which causes the compressor driv- 
ing motor fo stop and also effects unloading of 
the compressor whenever a predetermined pres- 
sure is established in the system, l¥hile this 
prior pressure switch and unloading valve 
semblage bas proven highly successful and satis- 
factory in commercial operation, and does make 
provision for unloading of the compressor when 
driving motor is stopped as by failure of the 
electric power, the previous assemblage is rela- 
tively cumbersome and complicated by virtue of 
the fact that the magnetic valve actuator is dis- 
posed remote from the pressure switch assembly 
and contacts. 
It is therefore an important object of out 
present invention to provide various improve- 
ments in details of construction of mechanism 
of the type shown in the above-identified patent, 
for automatically unloading a motor driven com- 
pressor wheneveï the compressor propelling 
motor stops especially due to power current 
failure. 
Another important object of the present 
vention is to provide an improved combined air 
pressure and magnetically actuated unloading 
valve unit for electric motor driven air com- 
pressors, which is simple and compact in con- 
struction and which will automaticallY mload the 
compressor under diverse operating conditions. 
A further important object of this invention 
is to provide a durable and highly flexible and 
ïeliable air compressor unloading assemblage 
which will effect automatic unloading of the com- 
pressor with the aid of a single unloading valve 
either when a predetermined definite pressure 
had been established in the co:npressed air dis- 
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charge line, or when the compressor is stopped 
for other reasons than the establishment of such 
predetermined pressure; and which maY be con- 
veniently applied to a compressed air system. 
5 Still another important object of the invention 
is to provide an automatic and highly efficient 
compressor unloader wherein the propelling 
motor of an electrically driven gas compressor 
will be relieved of undue starting torque by a 
l0 pressure switch whenever the compressor delivery 
pressure bas reached a definite maximum value, 
and by an electro-magnet in case of failure of the 
motor propelling current. 
These and other objects and advantages of the 
15 invention will be apparent from the following 
detailed description. 
A c!ear conception of the several features 
constituting out present improvement, and of 
the construction and operation of a typical c0m- 
20 mercial embodiment of the invention, may be 
had bY referring to the drawing accompanying 
and forming a part of this specification wherein 
like reference characters designate the saine or 
similar parts in the various views. 
25 Fig. 1 is a front elevation of one of our im- 
proved magnetic unloading and pressure switch 
assemblages, with the normal closure cover re- 
moved from the switch and magnet housing; 
Fig. 2 is an enlarged vertical section through 
30 the housing, magnet and unloading valve assem- 
blage of the unloader shown in Fig. i; 
Fig. 3 is a top view of the improved unloading 
unit with the closure cover removed; and 
Fi. 4 is a transverse section through the saine 
35 unit, taken along the line --4 of Fig. i. 
While the invention has been shown as being 
advantageously applicable fo compressed air 
systems supplied with air under pressure by an 
electric motor driven compressor, if is not our 
40 sire or intent  unnecessarily restrict the utility 
of the improved features by virtue of this limited 
embodiment; and if is also contemplated that 
s!ecific descriptive terres employed herein be 
iven the broadest possible interpretation con- 
45 sistent with the disclosure. 
eferring fo the drawing, the improved mag- 
netic unloader and pïessure switch unit, com- 
prises primarily a main casing oï housing  hav- 
in2- a base 8 and opposite side walls 9, ) con- 
50 nected ai the rear by a transverse wall  I  a com- 
pressor unloading valve  secured fo the exterior 
of one of the housin side walls I an air pres- 
sure actuated togle switch assemblage associated 
with the housin base $ and being confined with- 
55 in the lower portion of the housing  and a mag- 
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netic unloading assemblage confined within the 
upper interior of the housing 7 above the toggle 
switch assembly. The open front and top of the 
housing 7 are adapted fo be normally closed by 
an angular cover, net shcwn, and the unloading 
valve 2 and pressure switch asseïnblage are gen- 
erally of the type shown in the prior patent above 
referred to. 
The coïnpressor unloading valve assemblage ]2 
comprises, in general, a body or fitting 3 secured 
to the side wall of the main casing 7 in any suit- 
able manner, as by screws ]4, and having a cen- 
tral bore ]5 closed at its end by a cap screw $ 
or the like and adapted for con-nunication with 
the compressor, hOt shown, through a connection 
and port 7 and with the atmosphere through 
another connection 8; and a valve 19 recipro- 
cable within the bore 5 for opening and closing 
the passageway to the connection 8, the valve S 
being provided with an actuating stem 20 and 
being constantly urged toward lowermost closed 
position by the action of a compression spring 2  
interposed betxveen the valve and the cap screw 
The pressure actuated tcggle switch assemblage 
confined within the lower portion of the housing 
7 comprises, in general, a contact carrying block 
22 mounted within the lower portion of the hous- 
ing 7 a fixed distance above the base 8 thereof by 
means a U-shaped support 23; a series of fixed 
contacts 24 secured to the block 22; a like series 
of movable contacts 25 adatped to engage the 
fixed contacts 24 and carried in pairs by the uP- 
per ends of contact carriers 26 slidably supported 
in the block 22 and havLng their lower ends de- 
pending therefrom, the contacts 25 being con- 
stantly urged toward closed position by means of 
compression springs coacting therewith and re- 
cessed within sockets 27 for reaction against a 
top plate 28 formed of insulating material and 
secured to the carrier block 22; a toggle striker 
plate 29 fulcrumed in the side walls of the support 
23 and having the swinging end thereof adapted 
fo strike the depending ends of the contact car- 
riers 28 to simultaneously move these carriers 
and their respective contacts 25 upwardly to 
break the circuits, the swinging end of the striker 
plate 29 being norma!ly maintained in lowermost 
position away from the carriers 28 by means of 
a toggle tension spring 30 having one end at- 
tached to the swinging end of the plate 29 and ifs 
opposite end secured fo the upstanding lug or ear 
3 at the rear swinging end of a main substan- 
tially horizontal lever 32 fulcrtumed at its front 
end on bearing blocks 3; a pair of laterally 
spaced vertical compression springs 4 also coact- 
ing with the swinging end of the lever 32 to con- 
stantly urge the saïne downwardly; a U-shaped 
motion transïnitting member having the upward- 
ly directed side pieces 35 thereof coacting with 
the medial portion of the lever .2, the member 35 
being carried by a flexible diaphragm 36 for 
transmitting motion therefrom to the lever 32; 
and a suitable diaphragm closure 37 secured to 
the base 6 of the main housing 7 by means of 
screws 8 or the like, the clcsure plate 37 having 
a central threaded connection 3S for a fiuid pres- 
sure supply pipe. The detail of construction and 
mode of operation of this switch mechanism are 
all more particularly described in Patent I%. 
2,193,126, granted Match 12, 1940, to W. C. Furnas 
and hereinabove referred to. 
The improved magnetic unioading or valve ac- 
tuating mechanism comprises an electro-mag- 
netic winding or coil 0 having connecçi0ns ] to 
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the terminals 2, 3 of a terminal board  which 
in turn are connected by wires 5 to terminals 6 
associated with the fixed contacts 2, the terminal 
board  being rigidly secured by screws 7 or the 
5 like to a cross-piece 6 in the upper portion of 
the ïnain casing 7 and the winding {} also being 
supported within the upper portion of the casing 
7 by means of an inverted t-shaped frame or 
bracket 9 secured to a wall {} of the casing and 
10 provided with notches 50 in the lower ends of its 
side walls for receiving the reduced ends or ears 
52 in the depending walls of a base plate 5  form- 
ing the support for the winding {}. The upper 
end of the winding {} is insulated from the frame 
15  by a non-magnetic gasket 53 or the like, and 
this winding is wound on a spool formed by the 
tube 5 and end plates 55 in an obvious manner 
with one of the end walls 55 of the spool resting 
on the plate 5  which is provided with an opening 
 20 therein to the center of the tube 54 but of slightly 
less diameter than the tube bore. The upper end 
of the tube 54 is provided with a plug 56 which 
may be of magnetic material and secured in place 
by a non-magnetic screw 57 coacting with the 
25 frame S; and a cote member or plunger 6 is 
also housed within the tube 54 for vertical recip- 
rocation therein, the member 56 having a reduced 
end 5 adapted to depend through the opening in 
the supporting plate 5 ] and also having a central 
30 bore 6{} in its upper end adapted to bouse a com- 
pression spring  and a secondary plunger 62 
cooperable with the plug 5 in a manner here- 
inafter more fully explained. The main casing 
wall {} is provided with an opening 63 near the 
35 bottom of the valve body $, and the side wall 
of the supporting frame  bas a portion struck 
or bent outwardly therefrom as at 8 and extend- 
ing through the opening 83 to provide a knife 
edge pivot or fulcrum edge for an actuating lever 
40 85 having one end thereof cooperable with the 
member 56 below the reduced portion 5 thereof 
and the other end cooperable with the bottom of 
the valve stem 2{}. 
Various parts of the improved assemblage may 
45 be readily produced in an obvious manner of 
sheet-material with the aid of punches and dies 
and a suitable L-shaped cover, hot shown, may 
be provided for the front and top of the main 
casing 7. The walls $, ] {} of the main casing may 
50 be formed with lower openings 66, 67 for receiv- 
ing the lead wires from a source of electricity, 
and these electric supply wires may be attached 
to the terminals 6 associated with the stationary 
contacts 2. Since the opening in the supporting 
55 plate 5 af the lower end of the magnetic wind- 
ing {} is of lesser diameter than that of the spool 
tube 5 and that of the enlarged portion of the 
core member 56, this plate forms a lower stop 
for the core member; and the plate 5 may like- 
60 wise be provided with a reduced tongue portion 
65 extending outwardly through the opening 63 
in the side wall of the casing above the fulcrum 
8 and lever 85 to positively position and retain 
the lever 65 against ifs knife-edge fulcrum. 
65 In operation, the device is first adjusted, as 
fully disclosed in Patent No. 2,193,126, by ad]ust- 
ing the compression of the springs 3 so as to 
cause the contacts , 25 to separate or open af 
a pre-determined maximum pressure and to close 
70 when the pressure drops fo a pre-determined 
minimum. The fitting 3 is, of course, normally 
connected to the storage reservoir of a compres- 
sor, and as long as the pressure in the reservoir 
is less than the pre-determined maximum, the 
75 diaphragm 36 will remain inactive due to the 
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opposing force of the springs 34, and the loyers 
32, 33 will be maintained in lowermost position 
away from the contact carriers 28 so that the 
contacts 24, 25 will be closed. The magnetic 
winding 4{} is therefore energized by virtue of its 
connections 45 with the flxed contacts 24 thereby 
magnetizing the plug 55 within the tube 54 of 
the winding which in turn raises, by magnetic 
attraction, the cote member 58. As long as the 
contacts 24, 25 remain closed, the circuit will re- 
main unbroken and the winding 4¢] will be ener- 
gized fo retain its cote member against the upper 
stop-p]ug 55; and the spring 2, aided by the 
pressure existing in the line |7 of the valve as- 
semblage |2, will obviously coact with the valve 
plug |9 to maintain this valve |9 seated against 
the atmospheric vent port. The pressure in the 
compressor reservoir will therefore build up until 
the predetermined maximum is reached; and 
when this maximum is attained, the diaphragm 
35 will be actuated upwardly against the force 
of the spring 34, causing the motion transmitting 
member carried thereby fo raise the lever 
about its pivot fo swing the end of the spring 
3¢] across the conter of the toggle and thereby 
trip the lever 29 upwardiy about its pivot against 
the contact carriers 26. This obviously raises the 
contacts 25 away from the contacts 24, as shown, 
to open the circuit, thereby obviously deenergiz- 
ing the magnetic winding 4¢] and releasing the 
magnetic attraction on the cote member 58. Up- 
on de-energization of the winding 40, the spring 
5 | which is under constant compression urges the 
p]unger 52 upward]y against the p]ug 56 fo posi- 
tively release the member 58 from the plug 
and fo cause the saine to drop by gravity within 
the tube 5. As the member 58 drops, the re- 
duced end 59 thereof co-acts with the adjacent 
end of the lever 65 to swing this lever about its 
fulcrum point with the opposite end of the lever 
coacting with the lower end of the valve stem 
2¢] to raise the valve |9 from its seat, thereby 
opening the bore |5 to atmosphere through the 
connection |8 and unloading the compressor in 
an obvious manner. 
From ttie foregoing detaited description, it will 
be apparent that the present invention provides 
an improved magnetic unioader and pressure 
switch assemblage which is of simple constrtc- 
tion and which is highly efficient and positive 
in actual operation. The improved assemblage 
results in an extremety compact unit wherein 
parts are securely mounted and protected and 
which may be manufactured and assembled at 
relatively low cost. The improved magnetic ac- 
tuating assemblage is extremely accurate and 
quick to respond to predetermined variations in 
pressure. As hereinabove indicated, many of the 
parts such as the casing 7, base 8, frames -3, 49, 
base member 5|, loyers 32, 29 and 55, and dia- 
phragm cover 37 may be readily stamped from 
sheet-material and the various parts are quickly 
and easfly accessible upon removal of the cover. 
The spring 5| and plunger 2 are adapted to coact 
with the ptug 56 to positively initia.te movement 
of the plunger or core-member 58 upon de-ener- 
gization of the magnet winding 4{} and the lever 
5 is adapted to respond quickly and positively, 
by virtue of its knife-edge fulcrum, to ope the 
valve |9 and thereby untoad the compressor. 
While the improved switch is especially adapted 
and has been herinabove described as an efficient 
cont.rol unit for the operation of a motor driven 
compressor, the assemblage may obviously be 
utilized for other purposes and in instances 
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wherein it is desired to control the fluid pressure 
operations within pre-determined ranges with 
utmost precision. The improved assemblage has 
proven highly successful and entirely practical 
5 in actual commercial use and it is extremely 
flexible in its adaptations. 
It shouid be understood that it is not desired 
to limit this invention to the exact details of con- 
struction or to the precise mode of operation 
10 herein shown and described for various modifica- 
tions within the scope of the claires may occur 
to persons skilled in the art to which this inven- 
tion pertains. 
We claire: 
15 1. A pressure switch .and magnet assemblage 
comprising, an upright elongated casing, a frame 
deta.chably secured within each end of said cas- 
ing in superimposed relationship, pressure ac- 
tuated switch mechanism mounted on one of said 
0 frames, an electromagnet winding mounted on 
the other of said frames and energized from said 
switch mechanism, a core member cooperable 
with said winding and reciprocable along a path 
parallel fo the vertical axis of the assemblage 
25 upon energization and de-energization of said 
winding, and a valve actuating lever operable by 
said core member. 
2. A pressure switch and magnet assemblage 
comprising, an upright elongated casing, a frame 
30 detachably secured within each end of said cas- 
ing in superimposed and vertically alined rela- 
tionship, pressure actuated switch mechanism 
mounted on one of said frames, an etectro-mag- 
net winding mounted on the other of said frames 
35 and energized from said swich mechanism, a 
cote member cooperable with said winding and 
movable with it conter of gravity approxirnately 
coinciding with the central vertical plane of the 
assemblage upon energization and de-energlza- 
4o tion of said winding, and a valve actuating lever 
operable by said cote member. 
3. A pressure switch and magnet assemblage 
comprising, a vertically elongated casing, a 
shaped frame detachably secured within each 
45 end of said casing in superimposed and vertically 
alined relationship and opening toward each 
other, pressure actuated switch mechanism 
mounted entirely on the lower one of said frames, 
an electro-rnagnet winding rnounted entirely on 
5o the upper one of. said frames and energized frorn 
said switch mechanism, a central cote rnember 
cooperating with said winding and rnovable with 
ifs center of gravity approximately coinciding 
with the central vertical plane of the assemblage 
55 upon energization and de-energization of said 
winding, and a valve actuating lever disposed in 
the path of movement of said cote member for 
operation thereby. 
4. A swiçch controlled valve actuating mech- 
(0 anism comprising, a unitary inverted t-shaped 
sheet metal frame having a depending side wall, 
a lower portion oï which is bent outwardly there- 
from to form a knife edge projection and an 
opening adjoining said projection, an electro- 
;5 magnet winding having a base plate rnounted on 
said frame, said base plate having a tongue por- 
tion extending outwardly of the frarne side wall 
through said opening above the knife edge Pro- 
jection, means for energizing said winding, a 
o core member cooperable with said winding and 
vertically movable upon enmgization thereof, and 
a valve actuating lever extending through said 
opening and fulcrumed on said knife edge pro- 
jection below the outwardly extending tongue 
75 portion of said base plate and having a portion 
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disposed in the path of movement of said cote 
member for operation thereby. 
5. A switch controlled valve actuating mech- 
anism comprising, an upright elongated casing, 
a frame secured within each end of said casing 5 
in superimposed relationship, pressure actuated 
switch mechanism mounted on one of said frames, 
an electro-magnet winding mounted on the other 
of said frames and energized from said switch 
mechanism, said other frame beinç of unitary in- I0 
verted U-shaped construction and having a de- 
pending side wall thereof formed with a lower 
opening and an adjoining outwardly bent por- 
tion forming a knife edge projection, a cote ruera- 
ber cooperable with said winding and reciprocable ]5 
along a path parallel fo the vertical axis of the 
assemblage upon energization and de-energiza- 
tion of said winding, and a valve actuating lever 
extending through the side wall opening of said 
U-shaped frame and fulcrumed on sai knife 20 
edge projection and having a portion disposed 
in the path of movement of said cote member 
for operation thereby. 
HAIOLD E. COBB. 
NOBEL H. KOEITGE. 
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